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REPORT TO THE FEDERAL TRADE COMMISSION 
ON FTC CIGARETTE METHODOLOGY 

We have been asked by counsel for Liggett & Myers Tobacco 
Company, Inc. to render a scientific opinion as pharmacologists 
concerning the validity of the current FTC testing procedure for 
indicating the likely range of tar and nicotine yield from 1 "low 
yield" cigarettes. Our opinion is based on a review of the 
following reports: "Pharmacokinetics of Nicotine and Cotinine" 
by Drs. Van Rossum and Darby (Dec. 7, 1982); "Smoker Intake from; 
Cigarettes in the 1 Mg. Tar Class" by Drs. Gori and Lynch (Dec. 
7, 1982); "Comparison of Human Uptake Among Cigarette Brands 
Rated as One Milligram Tar Yield" by Drs. Darby, McNamee and Van 
Rossum (Dec. 7, 1982); and the FTC consultant reports by Dr. 
Guerin, "Letter to Mr. Andrew Sachs" (March 12, 1982); Dr. Bock, 
"Report on the Appropriateness of FTC Tar and Nicotine Assays of 
Barclay Cigarettes" (March 16, 1982); and Dr. Kozlowski, "Report 
on Barclay* (not dated!) . 

The three FTC consultant reports suggest that the current 
FTC test underestimates the yield from one brand, Barclay, and' 
the reports pose some questions relative to the data reviewed. 
However, it appears to us that the consultant reports may be 
based on a preliminary version of the data base. For example. 

Dr. Kozlowski refers to 12 subjects in a cotinine study by Gori, 
whereas the data reviewed involved a much larger population, 
e.g. , 238 subjects. Indeed, many of the concerns which the FTC 
consultants expressed about the data base should no longer be 
concerns in light of the updated materials we reviewed. 
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There seems to be little dispute among the interested 
parties that, of currently available approaches, plasma cotinine 
levels provide the most accurate indication of nicotine uptake. 
Specific points that we wish to make concerning the plasma 
cotinine data are detailed below. 
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1. The use of plasma cotinine as a measure of human 
uptake of nicotine is based on sound pharmacological principles. 
The report of Van Rossum and Darby details the reasoning and 
explains accurately the pharmacokinetics of nicotine and cotinine. 
Their report details the relationship between plasma cotinine and 
cigarette-yield and provides for variations in inter-individual 
smoking behavior. 

2. The data reported by Gori and Lynch were obtained 
from well formulated pharmacological studies with human subjects. 
The sample size (over 200 subjects) andl "cross-over* design 
afford a high degree of control over subject-dependent variables. 
Based on our familiarity with pharmacological approaches, the 
sample size and cross-over design are commensurate with estab¬ 
lished procedures for assessing the effects of pharmacological 
agents. Specifically, the investigators insured by the design of 
their studies that plasma cotinine levels were at steady-state 
conditions. Additionally, it is noteworthy that sampling was 
uniform in terms of time of day, which again insures the validity 
of their methods. The design, therefore, permits one to draw 
conclusions regarding the average response of the population 
being tested. 
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The Gori and Lynch data, normalized on the basis of 
cigarette consumption, show that Brand B (Carlton) and Brand C 
(Cambridge) did not differ from each other in terms of plasma 
cotinine levels and that Brand A (Barclay) yielded higher plasma 
cotinine levels. When we calculate the ratio of Brands A/B and 
A/C, based on information in Table 6 of the Gori and Lynch paper, 
the values indicate that subjects smoking Brand A had a normalized 
plasma cotinine which was 1.58 times higher than subjects smoking 
Brand B and! 1.61 times higher than subjects smoking Brand C. 

The investigators also provided the nicotine content of the three 
brands used in the study. These contents were determined by the 
FTC standardized test. A comparison of the nicotine content of 
the test cigarettes indicates that Brands B and C were virtually 
identical whereas Brand A contained 1.8 times more nicotine than 
Brand B and 1.64 times more nicotine than Brand C. Thus, the 
ratios obtained in human subjects smoking the three brands 
yielded: plasma cotinine ratios that were virtually identical to 
the nicotine content ratios of the cigarettes under current FTC 
testing procedures. Thus, the plasma cotinine level studies 
demonstrate that cotinine levels can be used to distinguish 
Barclay from the other two brands. The studies further showed 
that Brands B and C could! not be distinguished from each other. 
Importantly, the cotinine results parallel the differences 
observed in nicotine yields by the FTC test procedure. 

In summary, claims have been made that the Barclay delivers 
much larger nicotine and tar values than the FTC test predicts. 


Go 


Soucpe: https://www.industrydocuments.ucsf.edu/docs/grkmOOOO 



4 


& '-i 

i^n/ 1 However, the Gori and Lynch studies do not support this contention 

and further demonstrate that the deliveries measured by the FTC 
procedure agree quite well with the values determined by the 
sensitive cotinine level method. 




3. There seems to be little doubt that individual 
smokers can subvert the filtration system of low yield cigarettes 
such that there can be a substantial increase in nicotine yield. 
It is the contention of those who seek a change in the FTC 
testing procedure that this is a significantly greater problem' 
for the Barclay brand of low tar cigarette. The data of the 
report by Darby, McNamee and Van Rossum (figures 6 and 7), 
however, to not bear this out. The curve relating the log plasma 
cotinine concentration to the percent of the population is 
shifted in parallel to the right for the Barclay smokers in 
comparison to the other brands. The parallel shift to the right 
suggests that a systematic circumvention of the Barclay filter 
did not occur. Had there been a systematic circumvention of the 
Barclay filter, one would expect a higher percentage of the 
subjects to exhibit larger ( i.e. , greater than 1.6 to 1.8-fold) 
plasma cotinine values. 


4. The report by Dr. Kozlowski expresses amazement 
that plasma cotinine levels would differ (as shown by the Darby, 
e t al . data) among subjects smoking a nominally 0.1 mg nicotine 
brand ( e.g. , Cambridge/ Carlton) and a nominally 0.2 mg nicotine 
brand ( e,g. , Barclay) . Dr. Kozlowski points out that this is 
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even more surprising since the nicotine values are actually 
0.11 mg and 0.15 mg for the Cambridge and Barclay brands respec¬ 
tively. Thus, there is skepticism concerning the relationship 
between the FTC nicotine yields and the plasma cotinine levels. 
However, it is important to realize the the FTC yield of the 
Barclay brand, even using Dr. Kozlowski's figures, is never¬ 
theless 36% greater than the Cambridge brand. From a pharma¬ 
cological perspective, a 36% larger "dose" is not trivial, and it 
seems not unexpected to us that this difference would be reflected 
in 1 the plasma cotinine levels. 

Further, figure 4 of the Gori and Lynch study indicates 
that a dose-response relationship does indeed exist. The plot of 
plasma, cotinine level ( i«e, , the response) versus the number of 
cigarettes consumed per day ( i.e. , the dose) indicates that 
differences in, dose of about 25% yield discernably different 
plasma cotinine levels. An even better evaluation regarding the 
specific sensitivity of the cotinine test would be to measure 
plasma cotinine in response to intravenous nicotine administra¬ 
tion . 

5. One of the FTC consultants maintains that the 
Gori/Darby data relative to plasma cotinine levels do not defin¬ 
itively show whether the Barclay brand is more similar to other 
low-yield brands or to higher yield brands since data with highe 
yield brands are not available. The implication is that Barclay 
may be more similar to high yield brands. We are unaware 
of any data that address this point. In our opinion, the data do 
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show that with the three low yield brands, the plasma cotinine 
levels are entirely consistent with the relative rank order as 
determined by the FTC test, since the brand ratios obtained in 
each test are virtually identical (see No. 2). To recommend a 
change in the FTC test because of a supposition which is un¬ 
supported by data, seems to us to be inappropriate. 

We are of the opinion that plasma cotinine levels from 
“high" and "low" yield brands should be obtained before the FTC 
testing methodology is altered. These data are necessary to 
determine if the FTC yield test is an adequate predictor of 
nicotine intake by smokers of all brands as it appears to be for 
the three low yield cigarettes used in the Gori and Lynch study. 
Such plasma cotinine levels would become the reference base to 
which the FTC testing procedure could be compared. This informar 
tion is necessary in order to determine whether a change in: the 
FTC test is needed. 

In conclusion, we be!ieve that potential delivery of 
nicotine by low-yield cigarettes is correctly ranked by the 
current FTC test. If there is a problem with the rankings, it 
appears to be related to individual smoking behavior and not to 
the yield of the cigarette per se. With specific reference to 
the Barclay brand, based on plasma cotinine data, abuse of the 
filtration system seems to be no greater than with other brands 
tested by Gori and Lynch. 
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